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Just a few years ago blue-green LEDs were an expensive curiosity with little practical application owing to 
their inferior price/performance. While the opto industry was making millions of low-cost longer wavelength 
LEDs, the blue emitters were lagging far behind. However, all that has changed and recently we were treated 
to an intriguing ironic twist: two of the world’s opto leaders were almost coincidentally making announce- 
ments that overlapped each others’ areas of interest. While Nichia was demonstrating InCaN amber LEDs, HP 
was gearing up for InCaN blue-green LEDs. 
W .hen launched, the revo- lutionary InGaN-based blue-green-violet emit- 
ters from Nichia were so good that 
they out-performed everything 
else. Remarkably, they promised to 
reach not only the shorter, i.e. Ix 
wavelengths but also the longer 
(amber-to-red) wavelengths. For a 
time it was said that the higher 
In-fraction needed to produce the 
longer wavelength LEDs from 
IntiN would make them impracti- 
cal devices. But Nichia has further 
developed the epitaxial growth to 
improve material quality. Also, the 
latest developments at Nichid* 
have showed that InGaN-based 
LEDs can provide optical perfor- 
mance at least as good in the am- 
ber wavelengths (590 nm).This is 
no laboratory curiosity but could 
become a commercial component 
and pose genuine competition to 
conventional amber LEDs. 
HP’s traffic lights 
Coincidentally, one of the world’s 
leading amber LED producers, 
Hewlett-Packard (HP) has just be- 
gun offering high-intensity 
bluish-green InGaN LED lamps for 
traffic signals - it debuted its 
own-brand devices last summer. 
These LEDs, designed to meet the 
colour and brightness require- 
ments of green traffic signals based 
on US and many worldwide stan- 
dards, make HP the first [JS manu- 
facturer capable of supplying all 
three lamps (high-intensity, high-ef- 
ficiency red, yellow and green) to 
manufacturers of traffic signals. At 
last the first true all-solid-state traf- 
fic light is here (see page 10). 
Manufacturers are now able to 
produce LED traffic-signal heads 
that comply with US Institute of 
Transportation Engineers (ITE) 
standards for colour and bright- 
ness in all three colours and that 
consume 85% less energy than in- 
candescent lamps. 
Nichia’s amber LEDs 
Meanwhile, representing the 
longest wavelength emission 
In<;aN LEDs have produced so far, 
Nichid’s InGaN amber LEDs can de- 
liver 0.5 mW at 590 nm, but 
presently fall short of the perfor- 
mance of commercial devices - 
amber AlInGaP LEDs can reach 0.7 
mW Hut conventional amber LEDs’ 
output power falls with tempera- 
ture. The new Nichia InGaN-based 
amber LEDs can withstand higher 
temperatures than conventional 
LEDs. 
It was around a year ago that 
the team restarted its LED re- 
search. says team leader Shuji 
NakamWa, and this was because 
the blue diode laser diodes are 
“close to commercialization”. Such 
has been the success of the new 
LED R&D that he can describe the 
work as being ‘complete’ and be 
confident that we shall see amber 
LED products in the near future, 
but this will depend on the compa- 
ny’s plans for introduction. 
The latest paper shows results 
of a comparative test between 
a packaged Nichia device and a 
typical commercial amber LED 
(the HLMP-DL32 from Hewlett 
Packard). While the general char- 
acteristics of the spectra are simi- 
lar, that of the Nichid amber LED is 
broader because of fluctuations of 
the In in the InGaN well layer.The 
HP amber LEDs may have superior 
colour purity but this should not 
be so noticeable given the spectral 
responsivity of the human eye.The 
critical difference lies in the tem- 
perature characteristics of the two 
devices. In fact, at room temperd- 
ture the output power of the 
InGaN LEDs was about double that 
of the HP LED. Moreover, when 
the temperature was increased 
to 8O”C, only the AlInGaP LED 
showed a dramatic fall in output 
power as a result of carrier over- 
flow. 
For the moment, however, we 
shall look forward to the commer- 
cial debut of the InGaN amber LED 
to join its shorter wavelength sta- 
ble-mates.Whether this will be be- 
fore the commercial InGaN-based 
blue laser will remain another of 
those tantalizing closely guarded 
secrets known only to Nichia. No 
doubt the world’s optoelectronic 
components suppliers - not least 
HP - will be watching with close 
interest and be implementing their 
plans in response to this latest 
ground-breaking development 
from Nichia’s outstanding research 
laboratories. 
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